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REMARKS 

Claims 1-17 are now present in this application, with new 
claims 5-17 being added by the present Preliminary Amendment. 
It should be noted that the amendments to original claims 1-4 
of the present application are non-narrowing amendments, made 
solely to place the claims in proper form for U.S. practice 
and not to overcome any prior art or for any other statutory 
considerations. For example, amendments have been made to 
broaden the claims; remove reference nxnnerals in the claims; 
remove/change any phrases unique to European practice; remove 
multiple dependencies in the claims; and to place claims in a 
more recognizable U.S. form, including the use of the 
transitional phrase "comprising" as well as the phrase 
"wherein" . Other such non-narrowing amendments include 

placing apparatus- type claims (setting forth elements in 
separate paragraphs) and method- type claims (setting forth 
elements in separate paragraphs) in a more recognizable U.S. 
form. Again, all amendments are non-narrowing and have been 
made solely to place the claims in proper form for U.S. 
practice and not to overcome any prior art or for any other 
statutory considerations. 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, 
an early indication of the allowability of each of claims 1-17 
in connection with the present application is earnestly 
solicited. 

Should there be any outstanding matters that need to be 

resolved in the present application, the Examiner is 
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respectfully requested to contact Donald J. Daley at the 
telephone n\imber of the undersigned below. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 
C.F.R. § 1.17; particularly, extension of time fees. 



Respectfully submitted. 



HARNESS, DICKEY & PIERCE, P.L.C 



By: 



Donald~jT Daley, /^g'. No, ^^4,313 




P.O. Box 8910 

Reston, Virginia 20195 

(703) 668-8000 



DJD/bof 
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SPECIFICATION 

^O-U. Em:™0»XC TK.P«»G ^ 
,00011 ThisaEElicaM-i-i^^i!^-2£^i^S^^^^ 




incorE°ratedhe£SiS. referenc e. 



giald of invention 

in.en..on H^e^r^r^^c^rcarre; 

electronic tripping devxce for p^-Eerably, it 

breaker responding to a short c.rcu.t_Preferaba_ 

=^^^^^^r:"Lfor.er for detecting a current 
" ^io^nr in a circuit monitored t.e power 

rfr^PPing magnet for releasing switching contacts 

. r ^eri r::rt for o^tputting a switching 
con^and for the tripping n^gnet when the detecte 

. rx: r;;: :i:::: rtperating the tripping 

device and the tripping magnet. 



«^r,karound ^^'^ Invention 



-has been disclosed 



xn us 4.733,321 ( tripping device 

device forms, together with a overload, a 

provided for the purpose of monitoring 



..... .o...e " 

systems. In ^.^^evioes are used for 

different sw.tch.n. -^-^^^^^ 
„easurin. t.e current .n t.e^ trippin. device for t.e 
short-cxrcu.t range. ^^^^^^ transformer is 

overload range, an .nductx ^ssor device, 

used in conjunction wxth ^ "^""'^ conjunction 
„hilst a sensor based on a ^^^.^ 
«it. an anaiog-eiectronic c--^ ^^^.^ emits a 

detecting short c.rcu.ts The Rog ,^ 
signal (di/dt) corresponding to the chang 
the current. 

— gfai^^^r rdrt:%ro."onrro 

,,om this a signal ^^^'^^^ ,,.„,e and 

,l,e current^ The ^^^^^ ^^^^^ 

current, are evaxu Rogowski coil 

breaker to trip as retired. evaluation 

aces not provide any power for operating t 

circuit and the tripping magnet, a separa 

supply Circuit is provided for this purpose. 

^SOOaThe reason for selecting an 

circuxt xs that xt qu microprocessor device, 

process an input --^^ ^ ^ considerable ra.p-up 

Microprocessor devxces requxre a 

r.«rticular when they are startea up 
time, xn partxcuxar standby state, a 

• c,i-ate Even xn the stdii-a^jr 

de-energxzed stace . sequential 
microprocessor re^ res, ^o^ing^^^o i^t^s ^^^^^^^^^^ 

mode of operation, a peri ..„^„„tively long for 

signals which is considered to ^^J^^^^^ZIJ ,,,, 

- — 1/r:tr;^nd,"r accuracy and 

application, on the oth ^. ^^^p^ocessor device is 

the wide operating range of a mxcroP ^^^^^ ^^^^^ 
not required, sxnce only a sxng 
relevant here. 



applying the principle °^ ,„<i.,,i.e 

overloads and short '^^^^^^^^^ ' ^ BP 0 193 448 Bl, . 
,,„ent transformer (OS 689,712 
However, the resultant greater --"^ 

>,^<= are combined makes it more 
..ipping aelay retired for 

to achxeve the veiy 

dipping in the event of a short crrcurt. 

^ of tThe invention is based on a 
mmJ£-^!^2^^!^^^^^-^^^ " i„ which 

comparison of different kno»n "^^^^"^ ^^^3^^,, 

has heen established that 
precautions, tripping in the event ^ ^.^^ 

L.es Place with an undesired ^^^^^^ 

all the more disruptive the nig 
: tchi: ctlacit. Of a power — ^ ^^^I; 

°:i::L:^^h:vi:^ a i.^.^— 

response time. 

lOSOSL-cording to ^TL-M^i^*^ invention,^ 
a2_object sa^i- achieved xn that 

the current transformer is m the form 

supplying current J^^^^^, transformer is 

- rrite—rfl^l purpose Of converting 
.he detected current into ^ air-t current 
the current transformer and the rectrfie 
form the power supply circuit, and 

/ n oarallel with the tripping magnet rs 
- =°'"^trtllable powe semiconductor which can be 
' rolled by the measuring and control circuit 
":h that i' is turned fully on when the limit 
Tafue uldershot and is turned fully off when 

the limit value is exceeded. 



^ „f t*he invention provides a 
^— ;r;;;-;rIe.ponds to a sho 

„Hich operates fully f ^J^^ipping device for 

in every respect ^"-^-P-^^"^"* . ^^%";a'/ extremely 
. ion. ti.e U "i^pZ tvTce, .owever, is 

rapid response of the new ^ the 

^ ^ ^r. ^his independent design alone, 
not based on this maep tripping magnet 

-t - --/:%rera:rn.Tor eJ^le, o.in. 
is made available as a p ^^^rent transformer 

f^nt that a power- supplying current 
to the fact that a y .^^.^^x is used, and this 

t-o a signal transmitter) is useu, 
(as opposed to a signd «„^iiiarY circuit, it 

,.ovides a const.nt supply .o=. -^-^ 
is only necessary to swrtcn I auxiliary 
--^^r Z ^T"" ritre^ely s.ort 

= - ^\.vrrpi::: rr-: 
Jii^ ^ paran. .it. ... 

tripping magnet being turned off. 

^,^1 tor problem-free continuous 
is essential jor p^^^^^ ^^^^ 

operation of the tripp y iqw-Ioss state, 

semiconductor is -^--^^ ^^^^ ,^is :.ay 

.ccordin. to one^ef rne.^^^^^^^^^ — ^ 

:7:2:.T.Z.\or ... purpose of ™ai„tai„in. rts 
fully on state. 

during these charging processes whrch 
periodically. 
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trippin. r»a.net ,,30 for 

purposes in the event of a -"^"^^ ^^^^^ 
other forras of tripping, ^^T T-Z purpose, the 

prevented according to a turun ^^^^rate 
v.^. the tripping magnet being a separate 
invention by the tripp y ^.^^ i-n the tripping 

tripping magnet which is only connected to 
device responding to a short circuit. 

addition to -^^^--^^ TIZJT'J^ 

and to there y dedicated trippmg 

particular owing to the use o tripping 
^>.o Qhort-circuit trippmg, the tripyx y 
magnet for the short cir invention 

tested and replaced independently. 

^TTTF- ^^^r^i^TPTION OF THE DRAWINGS 
[(m4lFurth^^ 

^^^^^^^ 
^^^^^^^^ 

■i.iiujLial."1 in thn f4:g^«feg^ 
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^ rrr-anTn the dependence 

rnm^lF-iaure 1 illustrates, m a grapn, 

[00151_Figure x i a low- voltage power 

of the trip time on the current in a low 

breaker . 

HKiULFiSure 2 shows the WocK circuit o£ a tripping 

circuit diagram of a 
laOlTLFlg-- 3 Shows a ^^"^^^^ =\ i„ 
circuit branch shown in srirolif^ed, 

figure 2. 

^.i,ur. 4 shows periodic charging of a capacitor 
used for operating a power semiconductor. 

ir-r ■ - ^ - -^^ EMBODXHEUTS 

I«U2LXn the graph shown in figure X the ti.e and the 
current are plotted on a logarrthmxc scale x 

At currents above the rated current I», there 

tripping time delays occur tripping 
subsequent short time delay region ST the 
times are in fractions of seconds to seconds. 

^- ^ TT and ST of the tripping 
used for this undelayed trippmg. 



Tl L2 and L3 of a power supply system are 
conductors Ll. L2 and ^ ^^^^^^^ ^ 

switching contacts 1, 2 and ^ ^^^^ 

LtrtioU^'ener.r::ratr:;n..^^^^ 

j0^..e currents .lowing in ^-^J^^^^^^ -jL^r 
^3 are detected by in each case °- ^J"^ p^ferably 
A « These current transformers are pre 

conditions a. - - 

current transformers which have - "-J 
secondary winding fitted thereon the pr^ary 
of this current transformer berng formed 
conductors Ll, 1.2 and 1,3. 

l«^.he alternating currents output by ^he current 
. fi 7 and 8 are converted rnto a direct 
transformers 6, 7 and rectifier 

current by —f^f.^The three rectifier bridge 

:rr:::t:":^io ^^^-^^^ - ^^^^ 

..ere is -HabXe at the ends of thrs ^^^^^ ^^^^^^^^^^ 
j^^eries /^J^^^ ..^auctors Ll. L2 and 

T. rp:rfi::nrrmensioning - — :r" 
' ' :::ttff"ctnr:o:::Ts rdrUiiabie for 
i:::r::\rv:"ng magnet ^ 

current flows in the conductors Ll. L2 and L3 . 

^ • i e when normal 

I0024LDuring normal ^^^^^^^^^^ ,2 and 

operating currents flow - the con ^^^^^^ 
the current supplied by tne r 
' o 10 and 11 does not flow through the 

circuits 9, 10 and xi auxiliary circuit 

^=^<=t- 5 but through an auxiliary 
:r;?s ::re: . ..l^y on power semiconductor 12. 



c n and 8 in this case 
The current transformers 6 7 ^intalned 
operate in the short ^^-^^^J^ ^ ^^,33 operating 
a ^easuri^a =on -^--^ ..„ent 

rr..e;\;r rect..er .r...e -^^^ -^^t; . 

:~/rt::t-~^^ 

control circuit 13. 

umii-^ specific voltage which occurs across the 
specif processed in the measuring 

measuring — " f ^^^^ J^^^^^, to a short-circuit 
and control circuit 13 ^3,,lts 
current in the conductors LI, " 
m the auxiliary circuit --^/^f L^h 
semiconductor 1. .ein. " J^^, po«er 
has until now bee ^^^^^ .dipping 

semiconductor 12 is then 

t 19 A limiter diode 15 m tiii= 
. n for the power semiconductor 12. The tripping 
protection for the P ^^^^^^^^ particularly rapidly 

magnet 5 is m this ^^.3p3^a excitation. The 

over^excitation or high P 
switching contacts 1, 2 and J a 
speed (figure 2) . 

rno25i 

UK«a.-tails of the measuring and ^^'^^^^ " 

Explained below with reference to figures 3 and 4. 

lO^^n the Circuit shown - -gnre 3 -^^-^ - 

.2 ----^^rretrfier trldge circuits ' 
^^..^^i^i^^includiSLthe rect connection 

10 and 11. The outputs Al and A2 a 

points for the tripping magnet 5 in ^-""J;^^^/,^ , 

J ^4-^-1- 19 -is brought xnto a ruxxy 
semiconductor 12 is b g ,„ea«^^of a 

control current, which is P electrode 18 

r-aoacitor 16 and is applied to a conti 
capacitor 10 ^ 12 by mcana w ay_°^ ^ 

of the power semiconductor 12 -T^^^i^ 18 

resistor 17. Also connected to the control elect 
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^•^■^ fa=!t?pntially formed by a 
is a feecaback branch, which is essenciai y 

transistor 20 and associated resistors 21 and 22 . 

r0028lA s the charging of the capacitor 16 eases off and 
"ontrol current across the control electrode 18 is 
correspondingly reduced, the voltage occurring across 
the power semiconductor 12 increases, which, owing to 
the transistor 20 being turned off. results in the 
feedback being interrupted and the power semiconductor 
12 being turned off. By removing the short circuit 
across the supplying current transformers 6, 7 and 8, 
the voltage across El and E2 now jumps to a higher 
value which is suitable for charging or recharging the 
capacitor 16 by ™-use_of a diode 23 and a charging 
resistor 24. A limiter diode 25 in this case provides a 
defined final value for the charge voltage. The 
previous state is now reached again, i.e. the power 
semiconductor 12 is switched fully on. 

tWMW-while the capacitor 16 is being recharged the 
increased voltage is also applied to the outputs Al and 
A2, to which the tripping magnet 5 is connected. As is 
shown in figure 4. however, 

,00291 the times required for charging the capacitor 16 
are so short that the tripping magnet 5 (figure 2) does 
not respond. The capacitor 16 is recharged 
periodically, as is also illustrated in figure 4. 

,00301 A S has been mentioned above. the measuring 
~stor 14 is provided for the purpose of detecting 
the direct current supplied by the rectifier bridge 
circuits 9. 10 and 11. If the voltage exceeds a limit 
value corresponding to a short-circuit current in the 
conductors LI. L2 and (figure 2,, a reference diode 
27 is turned on by «ea«^^^ay_of a resistor 26, which 
results in the capacitor 16 being discharged 
in^ediately. As a result, the power semiconductor 12 is 
turned off and the flowing current commutates from the 
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power semiconductor 12 to the tripping magnet 5 
connected to the outputs Al and A2 . This rapidly opens 
the switching contacts 1, 2 and 3 of the power breaker 
LS (figure 2) . 

[00311 Although the reference diode 2 6 shown in figure 3 
is a component which is suitable for the particular 
purpose, and can easily be provided with the desired 
properties, other components or circuits comprising 
components may also be used with the same result. For 
example, a conventional comparator may be used. 

r00321 From the above description it can be seen that the 
tripping device according to an embodiment of the 
invention is a fully autonomous component in terms of 
its function. It comprioca includes all and only those 
elements which together cause the power breaker LS 
(figure 2) to trip in the event of a short circuit. 
This makes it possible to produce and to test short- 
circuit releases independently of other protective 
devices for a power breaker, in particular 

independently of tripping devices for the 

characteristic sections LT and ST in figure 1. This is 
an important factor when fitting and later monitoring a 
power breaker during operation. 

[0033] Exemplary embodiments being thus described, it 
will be obvious that the same may be varied in many 

ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the present 
invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be 
included within the scope of the following claims. 
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